Two new ionone glucosides, named apocynosides I and II, were isolated from the roasted leaves of Apocynum venetum L. together with nine known compounds. The absolute stereostructures of apocynosides I and II were determined by chemical and physicochemical evidence, which included the application of a modified Mosher's method and the circular dichroism helicity rule.
In the course of our continuing studies on the bioactive constituents of medicinal foodstuffs, 1, 3) we have isolated two new ionone glucosides, called apocynosides I (1) and II (2), together with nine known compounds from the roasted leaves of A. venetum L. This paper describes the isolation and structural elucidation of apocynosides I (1) and II (2).
The roasted leaves of A. venetum L. were extracted with methanol under reflux. The methanol extract was partitioned into an ethyl acetate-water mixture to furnish the ethyl acetate-soluble portion and water phase. The water phase was further extracted with 1-butanol to give a 1-butanol-soluble portion and a water-soluble portion. The ethyl acetate-soluble portion was subjected to normal-and reversed-phase silica gel column chromatography and HPLC to give quercetin (0.014%), phytol 4) (0.0003%), and lupeol 5) (0.012%). The 1-butanol-soluble portion was subjected to normal-phase silica gel column chromatography to give seven fractions. Fraction 4 was separated by reversed-phase silica gel column chromatography and repeated HPLC to give apocynosides I (1, 0.0002%) and II (2, 0.0004%), together with phenethyl alcohol xylopyranosyl(1→6)glucopyranoside 6) (0.0006%), Z-hex-3-en-1-ol xylopyranosyl(1→6)glucopyranoside 7) (0.0008%), isoquercitrin 8) (0.0005%), and kaempferol 3-O-b-D-galactopyranoside 9) (0.0001%). Fraction 5 was subjected to reversed-phase silica gel column chromatography and purified by HPLC to give benzyl alcohol xylopyranosyl(1→6)glucopyranoside 6) (0.0007%) and hyperoside 9) (0.0002% In the HMBC experiment on 1, long-range correlations were observed between the following protons and carbons: 2-H 2 and 1, 3-C, 11-H 2 and 4, 5, 6-C, 12, 13-H 3 and 1, 2, 6-C, 10-H 3 and 8, 9-C, 8-H and 6, 7, 9-C, 1Ј-H and 11-C (Fig. 1) . By comparison of the 13 C-NMR data for 1 with those for 3, a glycosidation shift was observed around the 11-carbon in 1.
These findings and comparisons of the 1 H-NMR and 13 C-NMR spectra for 1 with those for known related ionone glucosides 12) led us to formulate the 11-O-b-D-glucopyranosyl-9,11-dihydroxyionol structure of 1. The relative stereostructure of 1 was characterized by 1 H-NMR nuclear Overhauser and exchange spectroscopy (NOESY). Namely, NOE correlations were observed between the 12-protons and the 2a and 6-protons and between the 13-protons and the 2b and 7-protons.
In order to clarify the absolute stereostructure of the 9-position in 1, the aglycone (3) was subjected to a modified Mosher's method. 13) Namely, 3 was treated with (R)-and (S)-a-methoxy-a-trifluoromethylphenyl acetate (MTPA) in the presence of 1-ethyl-3-(3-dimethylaminopropyl)cardoiimide (EDC · HCl) and 4-dimethylaminopyridine (DMAP) to give the 9,11-di-(R)-MTPA ester (3a) and the 9,11-di-(S)-MTPA ester (3b), respectively. As shown in Fig. 2 , signals due to protons attached to the 7 and 8-positions in 3a were observed at lower fields (Dd: negative) compared to those of 3b, while the signal due to the 10-position in 3a was observed at a higher field (Dd: positive) compared to that of 3b. Consequently, the absolute configuration at the 9-position was elucidated as R. Finally, the absolute stereostructure of the 6-position in 1 was determined by application of the circular dichroism (CD) helicity rule.
14) That is, since the CD spectrum of 1 showed a positive Cotton effect at 239 nm, the 6-position was determined to be an R configuration. On the basis of the above evidence, the absolute stereostructure of apocynoside I (1) while an aglycone, apocynol B (4), was obtained by enzymatic hydrolysis. The 1 H-NMR (CDCl 3 ) and 13 C-NMR (Table 1) H-and 13 C-NMR spectra of 2 and 4 were superimposable on those of 1 and 3, respectively, except for same signals around the 6-position. The connectivities of the quaternary carbons at the 1 and 10-positions and the position of the glucosidic linkage were clarified by an HMBC experiment with 2. Namely, HMBC correlations were observed between the following protons and carbons: 2-H 2 and 1, 3-C, 11-H 2 and 4, 5, 6-C, 12, 13-H 3 and 1, 2, 6-C, 10-H 3 and 8, 9-C, 8-H and 6, 7, 9-C, 1Ј-H and 11-C (Fig. 1) . To clarify the absolute configuration of the 6 and 9-positions, 2 and 4 were subjected to the application of a modified Mosher's method and the CD helicity rule. As shown in Fig.  3 , signals due to the 7 and 8-protons in the 1 H-NMR spec- trum of the (S)-MTPA ester (4b) were observed at higher fields compared to those for the (R)-MTPA ester (4a) (Dd: negative), while the signal due to the 10-protons of the (S)-MTPA was observed at a lower field than that for the (R)-MTPA (Dd: positive). Furthermore, the CD spectrum of 2 showed a positive Cotton effect at 237 nm. On the basis of the above evidence, the 6 and 9-positions were determined to be 6S and 9R configurations, and the absolute stereostructure of apocynoside II (2) was characterized as shown.
Experimental
The instruments used to obtain physical data and the experimental conditions for chromatography were the same as described in our previous paper. 
Preparation of the (R)-(؉)-MTPA Esters (3a, 4a) from Apocynols A (3) and B (4)
A solution of 3 (1.0 mg) in dry CH 2 Cl 2 (1 ml) was treated with (R)-MTPA (12 mg), EDC HCl (10 mg), and DMAP (10 mg), and the whole mixture was stirred at room temperature (25°C) for 30 min. The reaction mixture was poured into brine and the whole was extracted with AcOEt. The AcOEt extract was washed with 5% aqueous HCl, saturated aqueous NaHCO 3 , and brine, then dried over MgSO 4 . Removal of the solvent from the extract gave a residue, which was purified by normal-phase silica gel column chromatography [1 g, n-hexane-AcOEt (2 : 1, v/v)] to furnish 3a (1.2 mg).
(R)-MTPA Ester of Apocynol A (3a): An amorphous powder. The (R)-MTPA ester (4a, 1.5 mg) was also prepared form 4 (2.0 mg) by the procedure described above.
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